Control of light at the nanoscale is demanding for future successful on-chip integration. At the subwavelength scale, the conventional optical elements such as lenses become not functional, and they require conceptually new approach for a design of nanoscale photonic devices. Recently, a new field of optical nanoantennas emerged offering most promising solutions to this problem. Most optical nanoantennas consist of plasmonic nanoparticles due to their ability to capture and concentrate visible light at subwavelength dimensions. But the main drawback in the visible frequency range is their intrinsic losses which affect strongly the overall performance of plasmonic structures limiting their scalability and practical use.
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Recently, several research groups demonstrated experimentally that nanoparticles made of low-loss high refractive index dielectric materials offer promising solution for a new generation of nanophotonic devices, also removing many severe limitations of plasmonic structures but exhibiting a strong resonant response at the nanoscale [1, 2] . The key to such novel functionalities of highindex dielectric nanophotonic elements is the ability of subwavelength dielectric nanoparticles to support simultaneously both electric and magnetic resonances, which can be controlled independently [3, 4, 5] .
In all conventional optical materials and devices, only the electric component of light is directly controlled. This is because natural materials at optical frequencies exhibit various dielectric permittivities, but, the magnetic permeability is always close to its free space value. Recently, however, the emergence of metamaterial research has fundamentally altered the situation. Artificial magnetism at optical frequencies can now be achieved at higher frequencies by specially designed "meta-atoms" -functional units of the metamaterial that are smaller than the optical wavelength. The canonical subwavelength "meta-atom" is a split ring resonator that consists of an inductive metallic ring with a gap. The principle behind this design is that it can support a principal eigenmode with a circular current distribution that gives rise to a magnetic moment. The basic physics of the excitation of magnetic response in high-index dielectric nanoparticles is quite different to that of conventional metallic split-ring resonators. A magnetic resonance originates from the excitation of a particular electromagnetic mode inside the nanoparticle with a circular displacement current of the electric field. This mode is excited when the wavelength of light inside the particle is comparable to its diameter [1, 5] . It has an antiparallel polarization of the electric field at the opposite sides of the particle while the magnetic field is oscillating up and down in the middle. Thus, the spectral position of the magnetic resonance can be tuned throughout the whole visible spectral range from violet to red by changing the nanoparticle size.
This feature of dielectric nanoparticles with high refractive index offers new possibilities for achieving wave interference. In particular, the coexistence of both electric and magnetic resonances results in a unidirectional scattering. It makes subwavelength dielectric nanoparticles the smallest and most efficient nanoantennas. Moreover, unidirectionality can be swapped for different wavelengths. In particular, we have measured the forward and backward radiation patterns of spherical Si nanoparticles with the radius ranging from 50nm to 100nm exhibiting resonance behavior. In addition to this, it allows to use dielectric nanoparticles with strong magnetic response as building blocks to explore new types of interactions at the nanoscale [6] .
The unique optical properties and low losses make dielectric nanoparticles perfect candidates for a design of high-performance nanoantennas, low-loss metamaterials, and other novel all-dielectric nanophotonic devices.
In this talk I will give an overview of unique features of all-dielectric nanoparticle structures for novel regimes of light manipulations, focusing on magnetic interaction in visible regime.
